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E 78 E 6011 SAIfi e!W0IEISS2| HHSBHtlSE 
E8SE 70il SAIfi x-x'Oil °| SH SAIfi £S 0&g BBE 
E 9fe E 70)1 SAIfi y-y'Ofl HISH SAIfi £8 D}ft BSE 

E 10S, ^^EH^S TFT» MS8HA) £ BfSHI tfAIMSI ^EISOHgSl^ii 8H33AI3XI2J Bfl»±2| SSE 

E 118 E 10011 SAIfi x-x'OII SI8H SAIfi <H8 OS BSE 

E 12b E 10011 SAIfi y-y'OII 2J8H SAIfi £8 CIS BBE 

E 138 8 »as| flAIOIIOII Bfi QijEISOHEaj^goj 9«gSAISS|°J BSS&IE 

E 148 3°aiO|LH§ TFT1 MgSHAH ?Sfi ft SS2I UII20I|2| a«EISD|IMa|±S ^SHAISXIHl B?ISf£HI SSE 
E 158 E 14011 SAIfi x-x'OII °J SH SAIfi £s D}^ SHE 
E 168 E 14011 SAIfi y-y'OII °|5H SAIfi £jg QJS BSE 
E 178 E 14011 SAIfi z-z'OII °|8H SAIfi dS OS BBE 

E 188 E 14011 SAIfi ft fltgSI bl20)|H| 31IOIMa^bH£!2| SSgSOmHI BBE 
E 198 B2i£l£EC b^CHAH a*)£ISHSlD|°| NbafSJ XISB&S HAIfi ES 

e 208 sasa^oissx-iaig n& Nbats gaaisiaeiiHSi ns^si sAifi eb 

E 218 NztDtH UI^OI SSfi S» NbR(NbN3(l)H| XIS^SS SAIfi EB 

E 228 E 21 Oil SAIfi NsSJUfg dl^Ol ggfi NbH) 9SR(NbNJI)S| XdSI§^a|8S SAIfi EB 
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E 268 Nb3H/NbN31l 3gSf2| BH<S1@B¥2| BBE^E 
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SfS2| ^ 

ssoi «n»fc ?i£ * n eoi2i gaol* 
b ttae. eiigsAisxioii asioi, ^si □ a^bita^oii &:ni&p. 

S!|§fiA|&x|2| bHaiHSSAH. 2JB3 SpDS 03-182723S gSOIIAHte. 3ilOISd||a ESAi, 25SE2I S£gg Poly-SW3 Al 
(Sr?DISs)^g ^ISslfe $|XPI D\W%0\ SID. 

E. e!j§aAIS*l°t HHaXHSSAH, gg^ 43IB 5-555752 gSOIIAite. XIXISXI2I UI^SSS 3>ia Ta(eil)2| Nb2| »g. Nb Ete Nbg 
?SB2S Site 3^XHSg AlgSlte *XPf :>IH)£|OI SIP. 

E, ^B3 «?HB 2-106723S SSOIIAHte 3HO|SfitS| bHaiHSSAH 3|&^E£¥EI Nb, Ta£ES SISfi 311 AlgSlI!. »3tt»0l 2I8H 

□ see aasm. e sicMaage-is) Ete siN(ga£5.is)Es oi^oia PiioiEaastg tftchi qishah nieism a p. oion 

2|«fH TaBgafg A|ggJ 3^011 bISHAi XI S XI 21 XI20I EEHia, 5EB 31 01 Mai* EBH2!a^2| &§f&X|0|| £SSIPte flXPf J\MSO\ 
SIP. 

E. glB3 7-1.47852-6 SBOIIAHte ?)IOISEai2!a^2| a¥ Ete 2|0iE 2h=0|| Nbg AlgSlte 21 »&8Kn 50. 01 Oil 2I8IS3 

seoip cis s^xhss oi^oia 2g^g Afgsife gioi soimisoii. Ai^assoi sasns. unsold xts^, es Epoioiispigoi 
gois a^?£g a a* 4 site axim 3ixh£ich sip. 

SfgOl 01*3X1 oft 51*2! 2fHI 

S2H2I 2I!SHAISX|2| HH<M, "81 AIS Alggf 01 MS^Oil Aite AW 21 gg(660.4T:)OI IH80II #=]■ g2<StSSAI2| g xH £l Oil 2|8H 
«^OIU 5\±dM[ UHlHi SAM. AI2I L4IBa»g2| ygSS^EI bHa2| XI SSI £t£Oil 21 » ^gfflgE! tt(»)Om. HHtiZ> £M?I 
&4S8I3 2121P. 

E. SS AldiaS 911 M Oil S a Oil 2ISH Aiafi UHHyspi ttHSO||, B¥S!&g HI Oi Site 38 3^812, Sa«fi!Hf(i 10)OIU E 31 21 5! 3 HH a 

(203)°i ^3 mmi gfgspi an, HHiiEf ft^u EBiieie^g^oj ae!0 | @p 

b gfS2i =*£<s utaaaaoii floi y bna=?sg aige ^gsAisxig nissite 01 sip. 

BfS2| w Sf§ 

B ttSSI ^§21 SIPte S^bHfig 313 °i|SaA|§x|0|| 2I0IAI, □ 3£;bHag Nb *8 Nbg ?S52 § mfe ggog ^ggt jg ig 3 
Nb2l §aS *g Nbg Slfe &S2I a$|g£ ^SSIfe 3S0IP. Ol ?S2£ »ESM|. 3^bH4!2| LHg^Sag S^A||J^ 

2iCI. E. g^bK^S) H80I SSPI £IXI Sffe 3^bH<yS, Nb «S Nbg ^«SE£ 8|fe Ol*0i£! SI 1SS &miM 

Nb°i gag *s Nbg sife ©gei gag bses ?sshe, dispixis Lifl^»«« &^ais 4= sm. 

E. XII IS OISHOII Nb2J gag *S Nbg ?S525 Slfc &32| gagS ?S£lb » 3#g SS8IS, 1 Dig VJH2I2I 5jg2| 

s *« fflS ^ 2iW. Nb2| gag IS Nbg Slfe S32I gagS, 181 g a at 31 2| ^}S(ffitt)0| S3IBHS0II, «| 1g2| 

xi st 41^ y<a §1 axis ^ 21Q-. oig HH&!4toii <y»gai5afg ssshe hh<^ oi a<ysaxi sees, ect ^s sag gg 4= aa. 
e. m mat m 2*. ai&sis^ife hi 3#g m&°s. hsoiissis ESAii^a^g a^Ai^ 4= aci. b«d2i ^(m) 

EHOIfflSfeiES SSS 4E 2iP. 

PS ^SSSAHfe. 1SSI 3H»j». m2 | 3| e0 || jji^oxIS 2»i§I D\X\H, 01 1#2| ?|B0lte ^4=21 }|0|Mfi^dH£!I!h Olg ^42| 

?iioisa^bid!oii a»siE^ ss@ ^421 Eai°is^bH^a. oig bH<a2i jnxisoii qjmshah sa@ ^4=21 ^saxi^Eia. 011 

s?42! af^gHXI^aoll PlgsHAH ^421 = B q 9 a AIS XI oil 2iOiAH, *H>2| ^|0|Sa-bH^. Eai2ia = bN>d » 

^^s^ sj esa^. sss^bHag ^ia s*o»fc. ggs^, ssa^bHag2i sicxe ispj Nb Et Nbg wt eg2g 

Ol^OiS M\ 1S3I Nb Efe Nbg ?SS2S Slfe »32| S S1S OI^OIS HI 2Sg 315! ^S^ES ^^aE^oHE DhSJUIS 

uiatf»«oi sf^au. sioisa^iiaoi Aissiei sa^i ap. hh^xhsoi sum axi a& a^oib. Nb *s Nbg ^sbes 
ste gaas oi^ois hi i#g a shah, oig a=; sb a^bHai Nb2i gag «s Nbg 8ib sgai gags oioia 

HI 2§S2§ ^SSHE, OISPIXIS UgaaSg SfSAIH 4 SiCI. 

OIS ?«0I| CHSHAHE. HI 1S°| OieHOII Nb2| gag *S Nbg ?gg2S Site SS2I gagS ?SSte HI 3#g tigslte 20I 
W&SI8I-P. 

hi isa hi 2#g ?ia sjgsfss m&^m tfagaieatEs gs?sg sssis, ch^ sa^i gsfsiiaci. 

e, b 8f32i a^^sg ^ioiEa^bnaon Aigsib s*oiij=. <yagais^g st^eg«xi^Ei2i noi^s&msi ^oie gi^^i be^ 

sssib 3a oi aigjsisip. 

EIXH. B SHIAHSOilAi AlgSlte ^9 ¥S2| ^gg SP. (50)8 2-EISDHM^, (51)8 ^^I^AiaS, (52) i ^XIDHEa.'^aS. (53)8 
4=9^AiaE, (101)8 TFT, (102)te a^EAIS", (103)8 &Z\D\B. (104)b BIU}»(T«)Ht. (105)te TFT 21 XHyg«. (106)8 
TROISiem. (107)8 Nb, Ife Nbg ?SS2£ Site Bi°£ Ol^Oia HI 13, (108)8 Nb2| gag » Nbg ^S2S site »3S| 

gags oi^oia hi 28, d09)te Eaiej-^a»oii segg ess tt&m, (iioj.msods saaemt. (ni)s Eaieia^, (nat 

(113 )= si^s^. (H4)t ssaeiHf. (20DS Jnoisa^, (202)te ^loiMa^uHdJ, (203)8 Eaieia^bHa, (40D8 aapss 

SietES Ol^Oia (701)S PMS. (702)te NMOS. (703).(704)fe TFT2I 3||0ISa^, (705)te HI IbHiSS^. (706)8 HI 2bHaag. 

(1001)8 ¥3|ggl, (1101)8 Slopes oi^OiS HI 13«O|Sa0Bt. (1102)te SINSfo £ 0 |*O(a HI 23HOIMaaat. (1302)te 5n§S. 

d304)te aaga, (i305)te cHSsa^ie. 0306)s msa^, (i307)s sbhseiss^. d308)s n&y, (mods g^gs ess 
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CfSSI SiS|2S 0l¥0)S HI 13||0|ea= (1801)8 HIS33 SW. THfe ^ttSMTH, SLS AISHI. SILS SnUOI^SHi, 0 R|1, ORI2& 
HHtfef, BL8 BljahOlM BLS zfzt SAIBCh 

E 140)1, angioma TFT1 A)g8H A) ?SB d| 20)121 °i|3SAI3xia B?|2)£a SBES SAI&Cf. E 15, E 16, E 17S 2,^. E 
14S x-x', y-y', z-z'OCI £I6H SA|S as IDS BSEOIC). 

5!)§SAISxlfe BIUI-SHM104)¥*2| S£PI£K103)&CHi SSff 3IIO|ea=llHdJ(202)a, 010)1 52xf8|£^ 83S E 31 °]S^bHd (203)3, 
01 S S^bH£!2| 2x)¥0ll CHS8HAH jnx)¥¥20|| S3S TFT(101)2h a4:HAia«(102)ES ¥«SCK 

E 15011 SAIff d)a SOI. TFTOODfc SiS|2£ 01^0)5! H)y 33(105)3, XH ^ S ^ ( 1 05)^0)1 gS§! HOI"aBBKl06)j». 

3HoiMaast(i06)4toii s^ss e?ss passives oi^cxa hi iixioisa^uoDia, Ai(a¥oife)2s oi^oia hi 

2XiOI SS^(201)a, 331 a3US§ SISjES 0I¥0)S H)yg«(105)a Eaia-±±g2!0ll S£SS E¥8S S3 £(109)0)1. 
±¥¥Se» 3DXH8HAH ESIiaa^O 1 1 m AiS5}(1 12)011 a«H ?3SW. 331 TFT2J ±±a^(112)0lfc. S^a^d 13)01 

s^eio) 2io. (1501), (110)8 SBiaef. (H4)fe esia^om. 

TFT(101)S| ?)|0| !=*!=! Oil SfB8)S. E 160|| HAIS b)a SOI, OSS Si£ 0l¥O)S HI 1 3D 01 MS =(1401)31- AIS 0l¥O)S! HI 2^I0IES^ 

(201)01, eaaasKisoooii 3n?e ±^s.m thb mshai 2#:>iioisa^£a as a- 4= &□. 

Ol 2£a^?2ga AIS 0I¥0)£! HI 2*01 £24(201 )S 088 ¥£0| 3 CHS 5)IO)MS=bK<!d (202)01 BO. E 17011 SAIB am SOI. 
AIS OI^OIS ?IIOI£S=bH4!(202)3) Eeiiaa^bHa(203)e, #2fga^(1 10)S AtOIOII ^2 2x)¥SS aS5)fe ?SS E|0) SIP. 
E 188. E 14-E 17011 HAIS U 1 2 01 OH 210) A). 3)101 ea4dHag3§3§ ^ S30)Cf HAIS BSEOICK 01 BEES AlgsHAH S 

Bfgsi 3fHi« ms? ^hisi assm. 

Bill. E 18(a)» SOI Sb)&5f(104)¥*fa #£|3|SH1 03)3 Oil a3P23 SW2S 01^0)2 SUHSHODS 93ftO. S3. CVDBgES 

as© disss Si^s go)y. aioixmy sa 4=g°s disssishah aaeo. 

oio)ai. e 18(b) a soi ?iaaaeioi noisaaatdoe). si **8t£ 332s psa^on hi iaoisa3(i4oi)oi at disss sro 

(1801)1 SSfiQ. 3IIOI£aast(1O6)0llfe S3 CVDgOtl aSD gSB Si0 2 af, SiNSf goi AlgSLh 

□son. e i8(c)a soi, ^ioi£aa^(i06)]» bisss si2Ki80i)g gg neon °\m aaoiis&a. oia ss sag xhs» a*, hi 

13)|0ISa^g. ?)IO|£§aeK106)3f£l S3 EEfOIOIIS^SSI SOIS a4bHaHIS0ll 2JSH ?3S SS3) SIP. 

□SOII. E 18(d)2f SOI. 3l»a»ia0|| n8 E?BIgl BOI81 E¥BBO. 01 n. 3HOI£aanKl06)a UIS§3 SWOBOOa sisigoi 

Dfiajtaa, S3ass sia}2s oi^oia xHgg^(ios)oi ^piss^«-&w)es asao. 

e. ^aas¥s°) pa.TFTvgoiife, asaixi^s ss o)^3Soha) pg E^asej g^oiss aej^Es e^bbd. a si g±a 
E^aoiife, ois^gia Efe oi8E¥saoi Afgaci, 

□ SOU E 18(e)21 SOI, S351 O)yo)| 2I8H, E*«fit g^MOIgg S3S8HAI, 0S3 Si^lOISS^d 401) * Eai2J-^^S^0| 9fe 

S3#(io9)s s«bp. oi nisi S3S oiyoiife, goty, aiouiohy g°j ^eoi aissci. goiysj se& ma 600^013012, 
aioixioiysi g^ons smsi aaesfe sj i.ooo^oiie &&□. (D£)a), hi iJ)ioisa=!oiife, ois sssoygsoii cie masoi 
e^au. on a sa. S3 a^amss/H Atgsin sit ais, 3^1© ti\si soi ^sss^opi an son ajss * slq. e. g^t^w) 
a asoi bsi?i qboi nsxei as a?ao.- crosjg asas^wanseorjom. afg^oi Vinson. S3so>y?oii 
a^oii 2goi ir«g«iiui3i 4 aa. 

OPIM. □S3SIS 0I¥CHS 3)IO|Sa^(1401)S E¥SE|0) SiWUb 6)U OllgOil bl8HA) 29VOI3I0IC0I. SAISf»U)l SO)C)L|fe 

?iioisbHa(202)2SA)fe AhStt ^ KQ. matAi. □as sis owoixit hi i3ioisa^(i4oi)oy g^sife, nnaoiies oi^ohs hi 
23)ioisa^Bnaoi assMi eo. 

□ aU. TFT 3) kS§ 01 B5)I(E 18(e))0)|A) HI 23)IO|£a^aiia2SAH BS AI2f(201)g 13S)B. TFT3) ESS B(HA». 8t3Ha0S| 
AIHSU 2ESW2I S3) g°| TFT^3Sg£l gaol @C). 

□mai. qsoii. e i8(«a soi. i\mmmw saaaauisona matta. •aaa^dsoDa.TFTaa 2Hoisa^««!oist=Aw 

(20DM S*g AS BSHfOIDI.a^CVDBOH 2|8H 8g& SiCfeBf. SiNBf SOI A)gSC). E. £ 18011b SAIS)2 2JX| »2U. 

hi 23 j)iois bH a(2oi)?io)ife, □g s2taaBt(no)oi ssieBrdsoDa ota^ixis asgoi an. oib m&^S: 2oo~4oo"c°) 
2S2S aatsot cvdsoii °ish asso. w&m, m saoi gois^i aaa »oj w&icf^ sife shp) s3bo. 

01 » 1 a HI 23)IO|Sa4tiHaS AlCUaOll, ^JH« 7-l47852S0ll JlfflS. Xlfl*. Hi^, £fi EE)O|0)li!3t5a soi e 

a^bHamsa usas^ Nb(ga= 247ot;)2i aig§ AiEsiaw. Nb^ ss^^aj jgswfe ^8 ssom. 01 sis ass *ou a ems 

8Sot2, U^OII ^!HIS UHaXHag ^SSHHa HSxP) 3^SSW. 01 Ol^fe. Nb3fo S oi¥0)a bHa?IOII 200-400-C2I ID82S " 
«£)30) CVDSOII 2| 8H SiOz^OlU SiNBJSS 01^0)3 B 81401 83231 neou. Hb* aaoi a»a g>0). U»»2| a§)U2S3) 

asao) tHBiPi hisoid. mt\ sio 2 ats aisb a^ont. Nbet aaoi as asfBe^otssuioii «opi rasoii. ms\ xiaoi 3$*so. 
aasoii sis xmssei yoiisAH. e 19011, ax-iaisEa ui^oja) a»si»aaiQ|o| Nb^a x-iassKEag haibq. egi 
A)g5HA) oi^ig. stsE ihsi s»£ia 6)aiioia Nbata nassa ais(Eag S4)s. axiaiasi saoi cue g*)£i*°i »saa 

HIS SAIS 20IO. NbHta M&S 180t¥52S¥E| 3S5PI A|Zf8HAH. 250TCS S31S)a g^SI SQ)S)fe 5|gf^ &□. 
300t;OIIAHa AHS3s2| bigg 2f 2.5dH, 350t;0)IA)fe 4.5bHSE Sfe 2S a 4 2(D). 01 7HS3^a 0188. felHIS TFT^XIS 

a3«sraoii h^is Nba^bHaa a a 3^a asi axism aa.' enssAisxia b«aa asaat s eaoia. «si 
^HMODs^aa snafiAisflon ao)A)& oia S8 a^aHaa 33aa»t xig^oio. ^aa^t a Nbsta uiaaas a^ajoi 
Aiaaxi affe ». Nb.^ Nb* ?«gss stfe guinea aisb ma si sjss saw. TFTga aa^a asasESAH, mst^m 
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CVD2I0II, OIIS S3 ^IgJIIOII DtgSlte lS|E£S£l^dfa! S°l ¥^IS£ID)B ^3 = 011 a§H 3\&0\\ £5, SiO?efS g£!6lte gJBOl 

hq. eehoii hoiahe, sf msa^g °jg||Aife Essta ±ss§oi g^nma, o^uixis s^«H<y°i uathasa a&oi e?aa. 

E 20~E 27S MgSHAH. Nb Ete NbM Site a*S£ 01^015! HI 1S3, Nb Ete NbS ?Sf2S Site S3£| SS|g£ 

0I¥CH2 1 2#3h°l 5j#s|¥52| ?S ^ □ §ag SEIZES ag&Q. 

0181. r Nb Ete NbS ?SS£g Site &gj 8 r NbSlj , r Nb Ete NbS ?SS2S Site a^a SSIg... S r NbNJ||j £ 2AISH!, 
OISSI 3g^2S SAISMHfe 33IS 7j Oil 2|8H ^SIXIOtAI HAISIte 5°S 5ICI. Eg, XHI 1§(SI#)0I Nb3||, HI 2S(&8)0| NbNflia 
38^23 g^, SAISOq-A|fe, Nb5tl/NbN3fl sjSSfOISKH 3IXH8I2 HQ. 

E 20S. NbetSJ SBi gaiSOHjslxiaiSH M 8Si> SSI NbS}2l NbSfa 38st&0)|, SiOs^S SSSJSIIHSJ X-iasSSIS SAISICI. 
OUIAH NbatS. DcDHiyiSe ^HHEiUgg AlgSHAH. PIShteEte 130t:, API^SIf 60sccm, IWSIte 2100W, a^S 0.2PaOI3. 200nm°| 
2,^JII£ agSSCI. IB. 01 £22£ 833 Nb^a gl*e JfSI HIS2! 21 «t£JS&. NbOfSBe. N 2 P|ri200sccm. 500W, &a 
27PaOI| S|8rt BEI20I SStHCt. SEI50I 9»«B|AI2f8 HI^OIAH S^ISSCf. SiOsSfS, RFgEIESOl CVDgg A|g8HA|. 3|BSEt 
3301C. TEOS(Q££IOII»Aia£r): O 2 2>l±£adl=15:3000sccm. Hr?lte 1000W, 133Pa0IH, aj^JII 300w8««Q. 0I3SS. 

TFTSSAII^OII aoiAH, g& Alggte Si0 2 gsf £20|| &&»Q. 

E 202) OH! SI x-iai (nitrogen plasma treatment) A| 21 01 2. flS4Aia.0| 2J4^ 3S01I 8Sate NbNa Sj-^SPI ¥S:HI HOI 

HQ. »2IAia OOJIAHSI ztOI Nbessta 3»#*2I dill SAIBQ. E 2021 «*e. »S^^2| dISS as de D o.(as!B)A|2| jqaa 
Si0 2 ajg3$a US I» 2) U|0|| DJE-I-Ai, HA|S|3 HQ. NbBfHHOI, SiO 2 3SUI0)| 3301D2I tfSSEIEEQIS?|3|tHI SIOIESMf, Sf 2. 
5UH2I X18&S0I 2JXIBte 3011 □oHAI, »£IAI2h30min2| SfOIIAIte X)83£0I »2| 21 XI a XI ate 2SS 4= 2iQ. OI0II OiSiM. NWN/ 
NbNJII q«HT?£*.lH8trSS«|. NbH BAWI bESH/d . U8&930I Q|l**j2£ 83812 Site 2* tt 4 HQ. 01 OH Q&IAH. 

xiaaas senate ai at oi. a^»»aFSDta«3ioiiAi sztaanrEi sio 2 afs me* 4 a* eo. soisi Nb^i/NbNsi sitafs, Nbsi 
Beata as^jia iis§, xis^oi ao. hj^ah. ais^hh^oii aafe s^s smom v^s- aais sick eb. ssgoii 
°j8n sio 2 efs sae a ¥011 houhe, oia^ixis lh8^»«si eixiaaQ. ?aisj°ste. aoiis/H. Aissai^os ai^gj 

ae|ES»ai^Sia!S ^fiasgOII °J6H ESa^Sm, C«?l^0||Ai 400t, lAIZJ ±S?0||E Nb^ll/NbN^I q«VS| HStfSOl 

2!xigxi ate 2# *e!8r * aao. 

&^2| NbNJIISI at¥3IIO)l QiSHAIte. E 23011 ^ShU, 5ranOI^°£ UStf»£J»#2| 2JXia2i2U, et^MD\ ¥SI?4S 3 

am\ ^xite 3»oii aiQ. naiu NbN^i ^21 uixivoi Nbam* hishah ?iesam, NbN^ii ^21 vt*nm xiuimi sit as 

Nbfli/NbN^I 5i#bH4!2| »»S S3hAI3|3)| 301, HI&5I8IXI fflO. NbN^BfSI af5?3HI£AHte. 5nr»0|^ 100miiOI8|2| UfNttCI 
E. OI22lte SfCIIS, Mongol NbN3tl^2J dlUS at » Oil 2ISH mm\ 9 XI ate 3¥0llte. 8hS2| Nb3tl^g fllffllAI NbNfll BS^2S 
bHfiiM 4E 2iQ. 

S. Stesi Nb^msi dlXISXIte 20uScmO|8PI 2|&8fP. 01 »0I«2 S 2XISr2| Nb^iafS B^SflSI B3II0IA) 0101 SfXIfllOII C|^2 

S¥8|2 a^inSOII. Nbfll/NbNJII 5|#at2| SSi 8P| CHaSQ. 
E, 6t^a Nb3tl/NbN^I SjSafSI i§25^|, E 28. E 2921 SrOI, flemflOl t)H<yg Nb3 SSfS Ete Nb» ?SS2£ Site 

»§2| S98S 0I¥CHS XII 38(150). Nb Ete NbS ^S^ES 8hte ffS2£ 0l¥0)5! HI 1S(107), Nba §SS Ete NbS ^^^22 
Site VSSI iSIS OIPCHS HI 2S(108)a ^H2£ 2<S& ajSatSS ^SShte HQ. 0|£| »0| Sea^oi Nb^l QfB SIS 

S^SIte 20| OmU, NbN^I SfS :HXHS|I! H22S. aO)^o S¥E) o| ^^oa 2,^ N5 a^oj D^gg «8IA|3lte SOI BQ. E. 

NbNsi^s sisoii ^D\m°s.m, myn/Hbun saetaa sj^se s^aiu 4= hq. 

4fSa NbN3|| org fi^Jia DJS^XIS. OI 8|#2| NbN^I BfSI ?J|E 5~100rana S?I3| 

Nb?ii/NbN^i zisaisi 9«aa2£Ai. ^fPia Nb* st2i sasisiEfte ^boisiqi. aaaw onasa ^massxis ^sshte 

iilHQilSSIS 25?^te »HO| ^SPffeSm. 01 »S0II 3813, Nb3ll/NbN3(l ^SBfS 4= 212, NbN3|| m98WSMi 

sss^fg 2«xiia? 4 hq. as NbJn/NbNji ais^si aa»H2 £A)fci 21011, 011s se Nbsi E^o^2!s mssh/h ^jhbbbos 
SSS NbJU stroll. Nb^ia gsiis oi^oia aoiais aisshah ^niHaa2s aas NbN^svs ^sshah §ss«e an. Nb^ti 
Qoiajg msshah iiHEia^oii n>(s^)s a^*h »s« ^Hasa2s aae NbN^i sts ^sshah s^she so. ss, Nb^ms 

S^te^^l ^OIIAH aiOIHOfU»2£*| fiSgaSIAH NbN3|| Bf« gAjSHE aC |. 012 a^U Nb*/NbN3|l ^S^S 

Q^SaS 4 HI!. SSS^hB 4 HQ. E. NbSf S2> OIMSI, NbS ^^^2S Site XHS0I2!. 4E+2S g5HS 

aa* 4 an. owing ma^»as as 4 Hte as ssoict. e 23s, e 21 » e 22011 haib sfss^jHEisaoti asH aaa 

Nb3»/Nb3D 5!#sta a»aSE(E 238^:&?lt)a dffWAI gXHSISSgMa 23«^:XI8-tf6S| dlS£AH aXHE|*2| 

xiaxis i!*i£is!a »»as Ufedi.js hais 20m. maj-oiate ^sa NbNa wjioio. ^, oa ds. fetsa Nbisia s,^wpi 
onm, = tf aoi NbNoroi ate s¥om. oa as, NbNa ^jipk sn^a a^oiD. Aa as, asa NbNa e,^wpi. 2 onma 
§¥oia. na as. ^sa NbNa s^dpk 40nn,a a^oici. e 232S¥a, Nbfltaoi ^«f« snmoi^a NbN^s ^sa2s«i 
4oota axtaioH qishaie tee uia&aas mam 4 HQte a§ a 4= hq. NbNa atvma ¥aji * 4^ ma^aaoi aaa'- 
saoiu. □ saa ist aaao. NbN^i atxwsi xias aawe, asia dia 901. Nb^i/NbN?ii ^sbh^oii ^gsite NbNsi 

Bt^JIISAHte 5nm0|^. lOOnmOISPI dlB^jSID. 

£ 21s. nonjii a^a asgfgo^AH, £inEis:>t£oi n 2 s a^fi ega^fflaaas a^ssihs s^chi a^ie NbNsi Hfa oiia 
5Ai*hQ. e 21 a s^s. ^maa^^ei Arcm unJi^m s^iauia N 2 /(Ar+N 2 )s^dioia. e 21a s^s. a«@ eta ui»a(Q«) 

01 D. ?lfflSEte 13012. totaP^SaS 60sccm. W^lte 2100W, Ei^S 0.5PaOICf. LNB^aa 86r0|| Z>|01Shte Nb3ll/NbN3ll 2jSafa 
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SSOIIfc. N 2 S3lif0l N 2 /(Ar+N 2 )^ifbl£ 0.05-0.25. NbN:>f|St2| blXHS2S. 100~200uQcm°| g?|(E 21S(b)CHI 2|§H SAIfi g?|)2| 
NbNJtl B}OI gtgOl £|0| aaP. Efi. 01 DCH . N 2 S;>iag(£l}bl=0)OII 2J8H 2*:>ll@ NWI|St2| blX-ISS 18uQcrn0iaP. 

□ SOII. E 21011 SAIfi ^ §2| ufSI ?51 Xfi! SJHSOII 2|8H SAISIiP. □ ». (a),(b),(c)Oil 2ISH SAigfe 3:>H2| g9?LH0||A-li= =?^D\ 

ais as eawap. 

E 22011. E 21011 SAIfi 33K2I 9B|(a).(b).(c)°£¥EI geifi a»Nb^(NbNBt)2|.. XSS|g^8|S = (PISOI|)g SAIfiP. S^S, 
XtfSiaifEOIIl. B¥ifa S 2)991 (arbitrary units Efe a.u.)OIP. E 22€, gSAIfa Cubic Nb, OSAIfc Cubic NbN£¥EH2| aSEI3. 
*^3}0|g aWSSEI?IB-2S¥EI2| bl33gHI3S SAIfiCL E 21(a)0IIAH SAIfi £j?!(N 2 /(Ar+N 2 )SifblS <0.05. NbNSf°| 
UIM»25 <100uRon2| g?|)0|AI 9J3IIS fl|S, N 2 2| SPr¥^OII 2ISH, NbB&(*ffl) *8 NbNSI- Nb2| S§(;ftS)2| &EH2! 28 SfaP. 
01 CHI CHoHAH, E 21(b)0HAI SAIfi Nb3||/NbN3tl 38QtSgO|| £l3fi Bfl, 5i(N 2 /(Ar+N 2 )??irbl S 0.05-0.25. NbNflfSI HWS2S 
100~200uCjcra2| S?|)0||Ai 20I5! Big, 3SS0I is 8 NbNB2S ?3£|0| afa 2S gf 4= SIP. E 21(C)0IIAI SAIfi S?l. (N 2 /(Ar+ 
N 2 )£i?dl£>0.25. NbN3||Hf2| blXHS2S >200u£3™2| g?t)0||AH g*0|2 Bfg, NbNB2£ ^SHOI 21214. N 2 2| agjS^OII 2ISH, 

sgnianh mi 23301 ^g aieias asto. ois rs2i saoi, Nwu/NbN^ti ggstgaAiai ua&itg&gsatsi saa aaiss 
4* aw. 

UUOIMS^BHdOII ^fSff A|g8|fe 38, g§2| S^IM SEHSlfa B8J0I, 3gdHci0| gigS OIISS 4= afe 501 br§t5!oU4. flJBJAH, 
Nb3ll/NbN5ll 3ge|S AlgSffe 380IIE Nb3ll/NbN3ll SjgafOI gJgrS EBJ-OIOIIS^S tt 4= afe 201 b|grS|8IP. 5. E 6~E 90IIAH 
^sSlfe b!2l aoi. CMOSBWCHEHg g£8lfe TFT¥g, K 2!jEI^DHS&l^2| 9X>¥S0il aOIAHfa, }||0|E£!^(201 )#2| 8^30^(110) 
Oil. SSISSaS ¥lfi if?fl ggK fifi^l aCK P£IAH, NWtl/NbN^I aigat&CHIAt 10)01 <yai*J2S OIISS 4= a& 

201 2201 aa. g£ri2!SKiio)oiifa, &:>ifi ma aoi siOzStoiu siNBfoi aissp. 

E 240)1, FDM Oil 8 A) 01332! SFePl^g MgSHAI Oil S 8^ SHU 21 Nb. NbNSf, Si0 2 ef. SiN&r, » 31X1^:^^21 CHIS^ESJ 
S3fg3fg EAIfia. E 2421 S^s. 0HSAiy(s)S 5A|Sf2 E 242) S^8. OUSS af¥3«(nm)» SAI&Q. NbBf. NbN^. SiO z 9fS. 
E 20 LHXI E 23011 SAIfi gJBES SiN^S RFfiSJ-501- CVDSM MSMM. 3|»SEfe 230TO. SiH*(EE4l&):NH3OEU01): 

N83^safbl=20:60:200sccm. DlSlfe 175W, gf^S BOPaCHI 2|3H S««Q. BHXI^E fe A | e oj 2X] g axi^Eg AISSSQ. 0HS52S. 
RFatlB&asi efSaOIBOIISSflS AISoHAI, 500W. 27Pa. SFe^l^S^S 88sccm2S 5^aC^. E 24011 SAIfi 

OiaAIZfOR CHfi OUS^nsi S§°S¥a OIIS^ES 4= aC4. OIIS^Efe. SiO2(0.2nnt/s)<ailX|^M(1.2nm/s)<Nbfll(1.7nra/s) 
<NbN?ll(3.0nm/s)<SiN(4.2™/s)2| ^2 £ ^^Ife 2S Sf 4 aCL 01 CHI 2J8H, F^IOIISDI^g A1S»2SMI, Nb^l/NbN^I 

sie^aaoiisoi ^fewufc as at 4 ao. 

□ am, Si0 2 atg gyg^efES MSfi 3¥0llfe, Si0 2 a f 2| OIIS^E^I NbN3j| SJ Nb3||2f2| CHIH^EfiPE selling Oil. SSAIOII 

?iioisa^bH<ye! Nb?ii/NbN3i aiamw ^ae asife as 4= ap. oiou esflAHfe, sf 6 °^ chsishah obm assife chf 3 s 

OUS.^^S AIS&2SA1. Si0 2 af°| fciSIOIISOl ^feSHSP. fig, SiNSJ2| OIIS^Efe, NbN31l 91 NbJtl =f2| OIIS^EOII bISHAH SStS 
^2 a°U. (HIS^E2| die! 4!B|blfe NbN5ll afOII OHVIM ^I218H0|= 1.4S Nb3||/NbN3ll at«QfO|| ^&tS a 81 XI ffl2 ^a^og 
SiNSfS CHISelfe 3g ^»l£fe £fiSlPte 2g gf 4= aP. 

01 011 2i8H. s^aeBfoi siN^a Afgsi^ aoi oHgcit a- 4= ap. &o\9y^o\ fx oiis^^sah chh^oi S f s d\± nun. cf*. 
CF4011 o 2 * g3^fi j\±m Aisfi g^oii aoi ahe nmo\x\°\ 4 aap. 

PS (HI. E 25011 Nb3ll. NbN3B. SI Si0 2 efS CHFa^r^OII 2|8HAI (HIS»P. 2015! 23|g SAIfiCf. E 252) fl^S. Oil S A| 2f(«)B 
SAI812. E 2521 g^S. 0H8S af^l(nm)* BAIfiP. RFSSSSgSI gf§S OlSOIISSxl* AJ8*3. Ef9|g 550W, 6.7Pa. 
CHFs3^»»« 55sccm2£ SiaP. 01 ES2SVEI. Si0z^2| 0|IS^E2! 23nm/minOII CJISHAI, Nb^l. NbNSI stS >|2| CHISSXI 8tfe 
2S Sr 4 aP. 0128. CHFsOl S^ISOI iffi 3f^oi 201I 3|2!fiCK CHF 3 3^« Afift OH 8 01 Ails. SBf^D^OilAH OilSCHI 
3|018lfe FEHQttSI tin C-F»»«OI 01201 Nb* 58 NbNiXI af SBM f|2|8^l OBOI. Nb3|| *g NbNJII «8.NbNSI 

Bf^OIIAHfe 0IIS2J 21S0I SXISfe 20IP. fiffi. SiOf^tfOIAIb. Si0 2 ^2£¥H g^£|5| OBOI. O-FJKHSI ^fififlNOII 21 6H 

c-FSrSg2i aaioi an sio 2 ^2i oiisoi gissi^i a««a. m-sj-Ai, chf 3 ^^s awvssjh. Nb^i/NbN^i ^e^si sio 2 

a|g^§!Sjo S on 8* 4« »3I SP. ferPlfi EPOIO|I83|S^2| »|fi°S¥EH, ^IO|SS^aH^(201)6f2| SZhaaofd 10)0llfc SiCteBfOI 

=i»»pfc 2s if 4= ap. 

E 268. E 240II SAIfi D\±S AfSoHAH Nb3||/NbNJII ^g^S 0IISSiaSlIfl2| OUSffllg! B¥2| BSEA'ES SAIfiQ. E 26g, (103)8 
*E|3I». (107)8 NbSiaf, (108)8 NbN3||B|, (2401)8 eilXliEflH@S SAIfiCK E 26(a)0ll SAIfi b|5l aoi. NbN3H^( 108)011 AH fa 

Ht«rJi»» s i^si 3fs»»s S gg,^o £ oiisoi aaeo2 azrap. «7iai. e 2401 ai ^gfi bisi aoi. Nbsi/NbN^i sisvoii 

ao|Ai2| NbNJII a|(1 08)21 OIIS^E afa. Nb3«^(107)2| OIIS^E b2| 2} 2HH aP(a>b). fU-SJ-AH, E 26(b) SI (c)OII HAIfi b!2h HOI. 
at¥lgf»2| OIIS^Efe, OIISOI Nb3J|/NbNJfl ^IBS S^SHAH Nb3)l Bt^2S SSfi EB(^SS)OHA) ^OISO. fie, fl}2| 31S»»2| 
OIIS^Efe, 01381 NbN3U =f2| OIIS^EaCHI XlbHEIfa 22S BQ. Sl^Sgfe, E 26(d)0H SAIfi tiW gfOI, 0|IS3¥h. Nb3il/NbNJ|| 
3tieg AfOION Dg ^E« E)I0IIH8^2S llg&Q. OIQ. NbN3|| afOI 0l?fc 2|a£l 8lg NbSiefOI Ol^fe 2f32| gt^fa, 
a>|33| BO. Aim SI Nb3ll/NbNSI 2j#S, f 2| OIISOIIAHfe. S»0I8S 0IU2, Bf^JW nrflTOI bISHAH Bfo, ^ SB8S | OIIS^E^ a^a e 
SfiOIOHAH, OilSHHi!2| B¥2| 9^8 0|^20IU E 26(d)0|| SAIfi EUO|fflg#a 312| D^OhX|2| 86T2S 0II89CM afe 2S. BS 

sEM^soii si flu %aaap. oia- aioiiHg^s. ^sis 3HoiMa=undoii ^ssiasiiioii, ssaeatd iwoiu Eaieis^dHi! 
(203)si gfsfi jp?i ^ai mam ^ aa. ma a ^su saieora ^hxh& Eai°!Bcises axis ^ ap. p. e 2swi HAist 

HHdB¥g6f8 3IIOIMa^bH<MO £AH S^ISfi 5S0IP. 
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E 6~E 90H AH *$8)fe b|2t SOI, £}Kg(CMOS)£]bHCHE|g ISSfe TFT¥SOII SlOHAlb, 3IIOI eS^HH<yO| Elfe Nbfll/NbN3|| 3§soi 

Eaei BH<yms2i°i ^s^*gi!iss saa ga;>i sick 

E 27011. Nb3tl/NbN3|| SlgSra, Eai2Jb||aa^XHS£A| a^fi! Cr K Cr°| Bgaf2| Ofl^AH Cra Mo2l2| Sgaf(0|g|. CrMoefU 

sf^i&amsi ^**»s«!M»»a *ae sag haiku, e 27 a*oi sbish^(^)8 saisijd. e 27^^011 eatssata-jaqa 

fiAISta CrSfS, DcOOUIEeifflEliiaS A|§8HAH, 3IBSEfc200XJ.Ar^i»»e08Ccm. »?lfe4000W. ffl^g 0.2Pa£ 
CrMoStS, Cra Mo2| ggblSOl 50:50°) ttS&OWW AhgSHi, 3 0|2|fe CrSfa 232£ a«KO. E 27g2l CSAIJ) NbXI/ 

NbNJII SliW Cr2| S¥. DHAPI Nb3l/NbN3|| 3§2ta CrMo2| 3¥2| ^SSaOICI. ^SSS ^ SI±TFT2| ?g£32£¥EI. 
EB!MW»2| AI&2I = S£A1 10 6 Q^0|8|£ ejJIWfc 3101 2^312 SAP. E 27S¥H, Nb3tl/NbN3|| 3#Sfa Cr. Nb3ll/NbN3ll SjgSfa 
CrMo2| 01 E 2If2| 3¥E, g!0|£! SS|e jgg-g, ^Sj^gw 25 ~ 400/*n 2 2| B9I0IIAH ^0 2 Q^m ^ 21 .28 S 4= SIP. OI2g =fiBP 4»£l 

ye atom, ai^s gssi e.^Ai3ib as a 4 sick met ah. :»ioiMa^diiaa Nb3ii/NbN3ii sigat, Eaiaa^dHaxHsg cr a Eh 

CrSI agates &o SW _ &sg _ f aoiesLgg 4= acf3 aeao . 5, 0 | =§«e«gg, ebu°J S^HHfi! «g a?| 
^a^tiHflg, 301E £31 NWH/NbN}! 3Se*2S 0|*PCHS :>IIO|Eg=?anaa ggfe ¥iE0| 3«, Efe 3Sa S£I2B!2| ggatES 
§«S0) 2J2S 21 4= 21D. 0>EIA|, 01 S^SHi a°a, EBIieja^dHa «g &3| ±±a=ib|ia2| SS01ISA). 38, Efe 

311 §B|SS!2| Bgsf^ Q-g g^Hfj»2| 2|gaf, otlB IB AHXH&S^ej£! &¥0HBBge}»2| 3#2[g Aliff 4=E 2iC|. 

sec. b as 011 21 e tiHd^^fe maasgoii ¥iojuji rasoii, uwo\ nsa a»«»9Pioii aoife sshi^ois, E2naa^dnaom 
a §sa= gsa^bna§ om g^oiife sss=? ssa^uiia §011 aisshe sas aaau. =si, » was tftcibsi 

?IIOIMa^BH<S!0|| a|8& Oil Oil CJfSHAH 0181-011 ggftP. 

E 2fcr B WaOU afi 353101 big TFTS AhS«H>d 9!|SHAI&x|H| Bfl»A2| S^ESAH. E 1, E 3S E 2g, x-x'. y-y'S 

fiAIS ill 015 BSE0IQ. 

2HSHAISXI2I E+^ta^oj DIS^^S, E 1 401 AH SAIS blJDOI|£| DF»3mS HdWHf(104)¥^2| f?EI3IB(103)flOI 
3H0|Ma^lJHfl(202)j». Oi Oil HXISIEU S^g! Eai2!a=H||<M(203)3|, Olfi S^bH^SI 3»¥ ¥S0| SSS TFT(101)». Sf^SAIS" 

d02)2s ?«eo. biJ2o«£i cisae ciagsis oi^oia i i3ioisa^(i40i)j» ais oi^oia si 23noi<=a^(2oiU2i 

2S51l0ISa^^S0|| CHJiiSHAH, e SSOHAHt Nb. Efe Nbg ^aSESSte mSZS. Ol^Oia HI 1«(107)j» HI 1g2H aaafog 
0l¥0HS HI 2S{108)2f°l SjgS"- (Nb3H/NbN3H)°S 2jgg a^?£S JHSolI! 2ife 20IO. 

tifEfAH, e 1011 fiAie aoi.TFTdODt, aaasssistog oi^oia aiaaajdosja. xnyg«(io5)^oii isa THoisaeBtdoe) 

31. Nb, Efe Nbg Slfe B3°S Ol^OtS HI 1S(107)j» HI 1S°| 1S D 4SS Ol^Oia HI 2S(108)a°l 5j*atog 

^igs°i 3)ioisa^(20Da. 5!saassiet{io5)°j Eaiej-^^s«oii g^gs evbb ss#(io9)oii, ^f?i§ jhhhshah 
Eaaa^(ii)j» ^^a^(H2)°£ ^aas, 01 tft(iod°i i^a^(n2)oiife »^a^(ii3)oi a^ect. e. tfkiodsi 
^loiegi^bH^a ^^-Eeiisja^asi Afoioibsaiemdioioi nasa.TFr(ioi) a 2tuna?ioiife essasniujoi sssq. e, 

¥S(102)fe. SI^HAia«0|D|. 

biaoiia Di&^iis ?iioiMa^(20i)g asa ¥moi nas 3HoiEa^bHa(2d2)oi so. 

E 3S. »|0|ea^dl| 1 a(202)a E 5112! a ^bB a (203)3121 UXh¥Sg RM&Q. E 260IIAH ^ftS b|2) SOI, Nb Efe Nbg ?ggog 

sfe hi mtio7)a hi 1S21 a»Hf°s oi^cna hi 2Sd08)j»2i ajsates oi^oia ?iioiMa^uiia(202)2i meevfe &W) 
aioiiiig^os ^sao. oi2i soi aioiing^o S ^ g& o MMji ^ioiMa^bHtf(202)^2i saaa^dio) Eai9ja^una (203)21 
aae ^?i^ag « as, uaast b^wi 21a ^sli =ae!a^nHa(203)2i ea(*«)a t»ng ^ am. e. Aia-bH^oii 
aata ss g*om fl^siai mmoi st?i meoi. una 2121 &sfoii 21 » AEgag e xh^» ^ 

E4fe£ 1~E 3011 BAIfi fi|A|0||S| »|0|Sa=HN SSOICf. ^ gSD|ra2| SAI8I2 HCt. B». E 4(a) 21 SOI 

BiHtSBtd04)¥*t2i ttsi3iB(io3)«roy. ssDassi^s oi^oia snnE!(40i)g aaao. oioah. HE(b)s) soi, n&mmm 
^oiaaeordoe). NbEt Nbg si& »=o S oi^ona hi isdoa hi i«si agates oi^oia hi 2#do8)3)2j »§o 4i 

aaeo. Nb Efe Nbg ?sses sit »gs S oi^oia hi isd07m. hi issi sftatss oi^oia hi 2g(io8)»2i »*efg, 
aaars^sAra N 2 2i2i sv^aoi 2i& ehg^^sEiggs afs»s£«i hi i#3) a^sas? ^ sao. se(c)si soi 

3IIOIH«HflK108)3» Nb, Efc Nbg ?SS2S Slfc Sgog 0 , ¥0)s a 1S ( 10 7». HI 1g2| H»Hf2£ 0 |¥0)a HI 2#(108)3|2J 

sisota SiinHeoii 2ish aaoiissEs*), 5<gs2i 3iioi=a^(2oi) a *2i bqs^si 3noisaaBKio6)oi aci 

E 240IIAH tf*fi b!2l SOI. Nb Efe Nbg ?^S2S ote fg2i OI^OHa HI 1 #(107)3, HI IgSI S»ot2S 0I¥0)S HI 2S(108) 
3121 ^S=tS. F3II OllSIJI^g AFS&EEMI §0181^1 S/SOIISOI 3|^8FQ-. 

□son, s£(d)2j soi. sgaon ns E^assi ejoisg e¥b»». oiq. JnoisaanKioem 3#S2i ^ioisa^{2oi)asi 
^SBiaoi oi^s^h an. a«aaasiQt2£ oi^chs xHaa^dosjoi wissaios aaao. 

a»a. §E(e)si soi. ssaofyon aa e?s& g^goiss gaasHAH, Eaia-^a«oi at sa#(iog)s aaso omsi 
gasoiteioiife. goiy. aoiaotu ssi ^aoi Aisau, ^gsa ^ioisa^(20Da ^asit Nb3i/NbN^i ^a^ e 3§g xhs^opi 
ncoi. g^aoiyoii si a Tioisa^aesi atai. 2g 121 g^g goi 5, jiioiMa^biaoi Nb^i/NbN3ii 
ai«^5oi3i qhsm. aaao^ws9i7ioii ae uiaasaoi aaeo. saaanKiiojsi sassoii sioiahe 
;>iioie abulia 21 xhsoi ^^ste gjg aci. 

E. Nb3||/NbN3|| aiSOte. E 14~E 180IIAH g9fi b|320||2| agssiS 0l¥0Ha X0|Sa?(1401)a UJSHAH SaHSMI XH XH g OPIIIHS Oil. 
5!gSa 3O|Sa^(201)ffi2S ^3SAig-X|LH2| ^SbHa°SAH2| "SfS QS 4= 2iCI. rifeiAH. UljaMM 2iOIAH2l XHXHSOIiaS 
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OI^CHS X)| 2J)|0|SS^H|idO| Sa28(3|| SO. 010)1 0JOAI. TFT2I- » 23H0l£a^BHasM201 )3J£I S^S gfXISPI flfit S2taSaf 
(150DE SB28Mia2. 3H0IMa^bH*!?£ * £1E£A||^3( Q|SRog ZrSfaSb 28 gf 4 2lO. £2!8h9. S g?32| 
sm3IIOIEa^blt<y^£g 5!Sff°S«, Nb £ Nbl S(b g^XKg2| = gg Ulg<yaS, 3hgg0|| 

xumoi:a x-m^. set ssAii^sifgoii snoib ztare 3iioiEa^bn<s : ?£g aaa 4= &io. uopwt, tft^s si HSAHisi 

CH=*h£! ^gfsoil 2I8H. S!§SAI§fl2| H3^MSH Bgff 4» 21311 SCI. 

e. Miflsi axf¥soii 2101*121 HH^^a Bifoii 21 et £§u Eaieis^bH<asi sas<y= axis 4= 2^1 rasoii, ^shaissisi 4»se 

8&AIIJ 4* SICK 

e son cMoseitHotas Am shah =p«es ^sasa ^eimohm^*^ 2«ssai¥£i §aim saet 315(501)^011 gsie 

°-i!EI«OHE^g aSSSAISXI SSISI s 3ha£H EAIBQ. 

01 eHgSAISXIfc SA|¥£AI°| TFTS Ol¥0ia 2!<EISDHe^^(50)2f, 0128. ^SSffc 4=5|*A(aS(51)2f, 13H°| *AI£g°| 
UIGISAJfil ^42) S*o £ BB-flHAI Alb£32£ §38(31 9|& 48*A(£|S(53)2h HIBIStiSa g^Sfe QlOIEI^Sti Vdr1. Vdg1. 
Vdbl,-. blCISilSM £*mmWQ H|EISDHS*)^^2S g56(b ±?IX|0||ES!±a£(52)a j\&q\ W3IA-1, 4-S|*AlfflS(51) a 
^a*A>»S(53)t. AinsatlXl^ea tHfflCHI 2|8H S^ilS CL1 , CL2, CKVOII °|SH ?SSO. 

E 68 3IB&0II SSSIb CMOSBbHOIEiasa ^<S5a8IDI2| aSEOICt. PMOS21 NMOS3! EBOtl HAIfit ti\% 30I ?«g2, EJ^BX! 
Vina S^B» VoutS 3(X|I! > PlSSgf Vss 3! S3!S2f Vdd3( e!3(SO. 

E 78. E 60II fiAISh eiWOiaaiSSI HHSbHXIES SAIBO. E 88, E 7g x-x'S HAIB <S§ OS BBE. E 9b E 7s y-y'E SAIB 
<y» ©5 BSEOIO. £ gAISEHOjl 2iO)/H2| CMOS21W OlElb. PS TFT 2! PMOS7013f NS TFT 2! NMOS7020II £|6H ?SBOt 2iP. 
E BOH SAIB b(2f aoi, (701)31- (702)2) 23H2I TFT2I 3)101=^^(703)3 (704)b, S^BXI VinSI gJJIISS fll 1 BH A3 ^(705)31 ±¥?S 
THg 3HXH8HAH S^gO) Sffl. 

E. E 90(1 SAIB t»£( itOI, a SOII 3l5SEf Vss Si aasa Vddl SSSfe 3= a 23H2| TFT 21 EaiBa^S B*» S§*B» Voutb 
XII 2HHdS^(706)0ll 2J8H gg£|0| SICK SiMBXr VouCT »B(*e)^AfflO|| CDSSffe A|5eej|Xli:EI°l 2J^S&0I SO. 
01 M. BH£!a=(705)a (706)g 0)E20IU TFT 21 EeHBa^bH^S S#(IDJf), SgXHSS HIEfA), gje«B» ViN^OIIAIfe, 

bH>da^(705)a TFT2I ?II0IS£!=(703) % (704). = EaieJS^UHd 3IIO|Ma^bH<aA^IS2^2| gfS& ±^*?SE91E.^&0\ 

%esxi atEBi ataa. aissvoisa^HHa^zB. ps sshxi^ei pmos(701)2| ns EgHxi^a N mos(702)s ?sshb tftoii 

AHS2S«. ?»|5j2Sfc 3H0IMS^(703)I!f (704)S Nb. Ifc NbS 5)fe ff s 2S OI¥«a Wl 1S(107)J», XII 1 S2| 

SSatSS Ol^Ota M 2S(108)a2| aisatSS ?Sa Jj, bHdia^(705)a (706)8 Eeiieja^dHtfXHSej Cr, Eb Cr» Mo2l2| 
BS^SS =?S£I3II SCh. 3ilO|e S =(703)3 (704)^.21 •2t9BBr(110)S SI0 2 at2£ ?«)S|3| BO. 

01 9?E 3||0ISa^(703» (704)fe Nb3(l/NbN3|| ^«Bf?5S ? S£Ei o( o t3i g »g f y| attaa0 | SS30I 2IQ. [&efAH, Si0 2 af£ £ 

oi^oia szt«aoKiio)8a*oii. >iioiMa^bHaxigoi y s 5fb as act. 

E, E 27011 HAia titSi SfOI Nb2f iaNb2f2| ^ 31 Cr £b CrMo2|2( ^¥?S5a|s XHS0 | ggj| yp. [rjeiAH. bHaa5(705)S 
TFT2I 3||0|ea^ (703) *J (704)21 B^OI SSOiAHfe, gfaffl ^ 2ZO. 

e. e 250HA) di-a- aoi. 3tioisa^(703) » (704)^oiiAi e&agjaroiom <y§!oiii!» ^ a^ineoi, ^^^sssssoii sichah. 

SmSJ 3» 01 eg ^(703) Si (704)01 SE SJD. 01 OK 218(1. «^0| gfStt CMOSB W 01 EH • ^ 2i3|ttHS0l|. 

^aas2i m§(ftiR)E soishxiu, aiaa^BBioisflsi a^^ei n^tea, xta^ss* ess 4= sio. e. ^3121 uhw<xih£. 

Eai2Ja^ §J EaiBa^bH^XNSSAH Cr, Efe Cr3( Mo2|°| Ss9fS AhgSH! 2i2U. 3(IOIMa^. 3JI0|e2i = bHa3f gSlfe ¥S0| Cr 
EfeCrjlr Mo2(2| ©gef2 S oi¥CHa M 1S2S 7^91!, HflOII HXHSs^^B g^Olte&getES oi^Cia XII 2S1 2|g2f 

Eaisja^. Eai&ia^bHd^^s »2smi, i^igaMg"^ 0hua _ a naxis°i Eai&ia^. Eaieia^bnas si 4 ho. 

#3121 ^A|0l|0(|AHfe 3Hai0|Lii°| TFTS A(g8IAH a»IS ^SSS2U, TFTb ^^EH>| S , 58 §iEH3iSOIOHE SQh. E. &3I2I 
^AlOIIOIIAHfe A)ISS3(IS°| TFT» Am SUA) a» ?S»2Lf. TFT2I i^a^2f 38S^2»0fl 3hS&tf2£ 

3fSa3IIS2| TFTS A(S8HAH ?«8HE @P. E, TFT2) JtHS&r EJUS CHI, SSOSSSi 0)4!0|| b|g§^ SiM AfSff 3*011 S!OI AHE 

0(&3(XI£ 5iS3mS(Q. CtSOl SSSfe «A|0||b. 2!^EH>IS2| U|g§SSi-TFTO|| £ IfSS aiSS OtIOID. 

E 10011, ^^EH^g TFT1 A(§8HAH S ttBOl 3St eifEieOHM^^^SSAIS j|2| B?l»i2| «BE* HAI BP. 

E 11. E 12b 2f3|, E 10*21 x-x', y-y'£ HAI fit flS Og BSEOIO. 

B 2!<SSAIS»£| 3IS^S8, aWSBKl04)¥^2| »a3ie(103)flOI| a«& 3IIO|Ea^bHt!(202)S, 0| Oil 52»5(E5 

Eai2ja^bna(203)2(. ois2i a^bHa°( axiv ¥eo» saa tft(iod». a^aAis«(io2», ¥^sir(iooi)ss ?aaa. 
e i~e4oiiai aaetaHaiomsTFTsa «Ai«ia osas, TFTdoipf at^a^a tfts q?aaoi 2ib2. xN^aa«(,05) a 
Eaiej-^^s^oii s^es e?ss a^sdogjoi aisss sis =?&ao\ ab 2 sj TioisieBroi siogsfas oi^oia hi 

17IO|e«0HK11O1)]», SiNSf2S 0l¥0ia M 23)|0|e§B!Hf (1102)21 S!SBf2S ^SaOl HOb 2010. 

aisas siTFTOfi HoiAHb, ffl^s&j ais§« sia 3ii oi a ae^asi etaaa «tasi3i sish*, sioisaaBroi s.n^oi A(gab 201 

808010. 

□ am, 3H0IS129fS SiNB8S}o S #3|2f aoi 3IIO|M§aato| §^0(1 Nbi £fe Nbg ^ SS o S stfe W32s 

oi^oia xii i*(io7ja a ma aa^as oi^oia xji 28(108)21 aiswNba/NbNaiss »iisi 3ioisa^ a 

3iioiMa^bn<y(2oi) a (202)?ioiia). siNafos oi^oia 3iioiMaBstii asjonssfb a 01 sesHao. 

□a/H. aAioiioii HoiAHb, #3i2( aoi aosBfaa oi^oia a i7ioiaaflR(iioi)j». sm^ss oi^oia xii 23iioi=aa^(i 102)21 
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3S3||0|MaBet?2a SH§8Cn. 3)I0IMS = S 3)|0|e*1=;dll£!(201) Si (202)2) <aajO||£3f£g Si0 2 stE£ 01*0)2! HI 13)|0ISaejSf 
(1101)011 21 8H. JHBS(105)j»2) 3(|B2| BSSS SiNStES 0l*0)S HI 2^101 eg a| 0)1 2J8H %SSQ. 

01 IDE, 3II0IMSR SI 3)IO|SS^m(*!(201} * (202)8 Nb/NbN31l *!gat^£0)| 2|8H ?gg££*i UlS&Stga PfSCf. njgf/d. 

Si0s2)°E 01*0(2 HI 13)IOIMaasf(110)ag*0||, 3H0ISS^bH4!J3»0l ^gSIb gig 8iO. 

E 12fe. 311 01 MS=?bH£ (202)3 ESIie!a^b(|<y(203)SJ a»¥»8 HAIthO. £ ttasi 38011 2|8H. Nb. Efe NbS ?S^2£ B)fe HI 
1 §(107)3, HI 1021 OI*0)S HI 2S(108)32| Sjgafo^ oi*0)£! 3|IOIM2S!b(|<y(202)2| B]ieB¥3( ^BIOUHggES 

3(§g3| 1DI SOU. 3||0|ES=!dH£!(201)9l2| Si0 2 Sf2£ 01*0)5! HI 13)|0|eaaSf(1 101). SiNS}2S 01*015! HI 2JH0|ggaaf(1102) Sj 

Eaie!5i=dH<y(203)2i aae **i*«a *s* 4» an. ctj&ah bnaasi eatoi 21 » im EBnoi£i=Hn<y(203)2j 19^ g 9^ 4= 
ao. s. aisrwischi eae a^om 91^^21 aaoi at 31 ineou. uHasfsi b^oii 21 & i§ss§ »xia 4= at 5<e 
ao. 

E 13S. B tt90| fl|EISn£B|^«SI e!!§CI±»aiOI§fX|2| BBS4ES HAIftQ. 2!jg|#(1302)2| St¥2| S£Pie(103)^0ilfe. 

3ioie S =bH<y(^Ai<ysdii<a)(2oi):2i Eaiaa^bH<y(g&<M3Mi£)(203)oi ohs^s&es gam, 3 awaaaoi tftoii 

2ISH/H ITOS 01*012 Sh£S=?(1 13)1 ?SS!Q. 2!)S£(1302)g AhOLOll ¥12 CHSSIfc CHSf*£|3ieKl305)*IOIIfe ITOS 01*0)2 

a»a^(i306) 91 Ba«a(i304), «a«aea^(i307). »ss aWoHsq^aaa sssfe *9-qki308)oi gsao) ao. 

E 1321 ggr¥i= 1S^¥g2| BBS. i*foj <?£|3|B(103), (1305)2) Jf*3)SX(£l¥gO||A) 2)¥BSBX(3( 2fl|6hfe ¥521 BBS. 

¥3S 1»2| ftBI 31 »(103).(1 305)21 ¥3;3I§X(£I¥50(|A| 2l¥B£BXr31 ^IHSfXI Stfe ¥S2| BBS 24612 8lO. 

£ 1321 a*. ^*2! 3f-2tOn HAISt A| Bl XH SLS. 2!jSS(1302)S A|§|8(E^ ?S£|0) 9l|9g8l?<EAiaBf)a HI2|gf ff 21318(103). 

(1305) 21 3rSA>£iaiS (I1£)A) 1SSEI0) aO. AISHIfe. OSS SB 0)| = AI43;|0|| 2I8H SSHO) MO. CH9SB|3IEH1305)*2| CHSS3 

(1306) S 5j01E UH^OII aO)AH. SffllOI^Sxn SILOfl 2I8HA) S£|3|&(103)Oy SSS 2)¥BSbH&!OII S^30) ac(. Ol 2I¥BSUII£!B 
3)IOIS£! = dHt!(201), ^S=?(112) » ESIIB2=!dHt!(203}2| =1^3 S8i»SS90|| 2|8H 0£(/H. OIIS SB. 31101 M£1 = bHfi 
(201)21 2l¥BSdH<yg, B SS2| Nb31l/NbN3)l qa^^S 4= 5810. 2f2f2| SJVBSbHtf 8. OlgfSES^ACF: 
Anisotropic Conducting FilmJS 3HHI8HA). TCP(Tape carrier Package), SEfe COG(Chip On Glass)S^gJ^2| S^^SSSffl S^@0. 
UB»b* 0RI1.0RI2. »±83(113). SfiQKm). aztaem(IIO). Si0 2 £ 01*0)2 3)IO|Saasf{106)2| atztsi #S Al^JH SL2J B^OII 

s«ao. eae(i3oi)s ^epib(io3), (1305)21 umsi sboii ssgoi ao. 

^SS(1302)S a<§S»2| ass SSSffe 8I¥HH»^0RI1 j», 6t¥UH»Bt 0RI22I Ol Oil S&JS01, AjSZHSLOfl 2|8H A1 A|gJ£|0| aCi. 
»¥HI»H} ORIS, ^£|3IB(103)=2| SaaB4(1H)S| ^¥011 S«SO. CD S ° £1 31 B{ 1305)21 B^2| HBOIIfc. »S^(1308) 
« Bl HE) (1304), fiai!HSaaK1307). CH»a^(1306) a ^¥UH8Bt 0RI2^ ^XIS 2!g8«AH H^gCH aO. 01 °J!i§SAIS*|fe 
^£l3IB(103)^a CB8^£p|e( 13 05)=2| gS VsLOiS. §SSr2. 3* «»«2|3ie(103), (1305)8 9tZ7tM. 9»A r OIO|| ^§(1302)S 
Sa»SSiM SilSO. B!(O0IMBL£¥a2| 32! *3fS SI^S^(1 13)¥SES S9f2£«| TFT?gg2| g£^e«§HA|§^^|3^ ?-g@D 
0|2f VOI 3«0|"2S^(^ Af4!a«fl)(201) §J 3||0| e S ^ b Ht!(202)£SAH, Nb Nb g - S52s § lb 033 Nb *S NbS ?ggo S 
Sfe ft32| SSS2I 5!#>IIO|SS^bHi!^SS 48S2SMI. UIB^»flj| 3ISS0II flomn, SStJOia. HSAH^IS^OIIE 

floiy Bsf© 3iiois hh^^ss soismi 4 on son. Ai^ass 4Soi «c»y ?!jasoiiM^^s2! ajap^saioisxis 
§0181311 ase 4 aD. 

e, ?bsis2| msoi mo\sm S3i aeoi. suso^B-aoisasi oi=2!b 2s*Sr, nsissi 4 ao. s. ^31 aiainoii 

aolAtfe, ^ISS31IS2| TFTg AIS8H/d aXDI ?«B2U, SS5i^. SSa^bH^S 3t£! 3^S3HS2J TFTS AtSff S¥Oil aOH A)E 
0I&3UIOID. 

se, TFTte asaoiyg, «^eh3is, ^b §^ai3isoio!Ejau, «si asaioma ^xioii 2isnAife, ^loisa * s EaiBB2i 
3i^s^s ^31 v 4 a°°s aci n*°\ s»oi 3ffe8i3, ^Batsuoasi ejjssAisaoii saiam. 

E. TFT 2) XHMBESISOII S^OSaSi PI&10II dlSS^Sig bl^SSISUISS 9«92AI3flOII CHsHAHE 0^3H|S S|S3lfe81D. 

^AlOIIOtlAlfe. Nb/NbN ^S NbN/Nb/NbN2| Sjg^^g 3||0IM51^, 3)101^2=0(1^011 2A|S»£U 

Eaeis^Hfioiu ±±&=i si sssi^. ssa^bH^s 30 a?oDfe. sss^, sss^bH^oii sisbhe o^Iis uia^as 5y 
aaofj»2i grae sva * agora sine §fae ^*^s=a<e*a ssi sas as 4 ao. 

E, NbS ?a?2S 8(fc »3 S! NbS ?a^2S 8lfe SS2I H£)£2| 0||SA(fc, OIIS SB, Mo. Ti. V, Si §S 4%0I8(2! g*l£ 

»s»fc Nb»s a 01 s Nbftasi aasoi aci. 

»g2j S3 

B ttSSI AIAIOIIOII 2|StB. atf»«ON flO)B bH^S §018(3)1 SS 4 813. 3gk0|2 »3iI2! 9!jS2AI§XIS 4 aCL 

(57) S?2| B9| 
8?8 1. 

1*2} 3IB3. Af3l 1»2| 3IB0II 7)|?|SXigfc ^ggg 3 (S 2!|a2AIS*|0|| aO)Ai, ^31 1g)2| 3IB2I &=0)lfe Nb *B NbS ¥SB2S 
8)fe B32£ ^SSIfc HI ISA Nb2| gag «g NbS ?SS2S S(fe Er=2| S^gOII 2I8H HI 2#°S ?gg fe fflfla 3fS 

21 S 5SES 8(fe 2HS2AISXI. 
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2. 

i£2i 3iekbi, 831 1821 3I&0II jjmsiisifc «sii ^i-si 2«gaAi9xioji hoiai, 831 1821 3ie°i essoiifc Nb°i smm ms Nbm 

815= 8321 ISifog ?83fe «H£!S 315! 3g ^S2S Slfc 2S8HAI8XI. 

S=?8 3. 

M 18011 HOI A), 831 HI 1*21 OfBH'OII Nb2| g£fS SfS NbS^88?£S Site 8g2| SS1S0II 2|3H ?gElte XII 3*01 ggaoi 2ife 33 « 
^SES Site aigHAlSM. 

S?S4. 

XII 18 Ete SI 28011 SJOIA1, 831 HH£80l|te ti»«BICqo£ 0l¥0)5! SSafOI gS£|0| Site 21 ?S2S Site 9|9SAI9fl. 
S?S5. 

HI 18011 2/CHAH. 831 XII 1*31 831 HI 2*S 1@2S SiSOIISSOl Site 32§ ^SE£ Site ffljgHAISW. 
S99 6. 

1 38011 9iO\M, 831 HI 1*. 831 HI 2* * XII 3S0I £SflH§!S£ 8JIT0IISSOI °{te 2S ?§°S§fe SI|gSAigxi. 

a? 8 7. 

XII 18011 Si Oi AH, 831 bH£!2| B^te SEU0IBIS82! 28 =S2I Shte 2!jSSAISX|. 
8?8 8. 

XII 18011 2iO| AJ. 831 1SS| a|X)8S 20uQ«0l»£/d. 83I XI! 2*2| dlUtJHSS 100~200uQcn>2| g|9|gj 2g =82^ § f{ = 

ajgaAisa. 

S?8 9. 

XII 280II 2iO)AH, 83I Nb°! iai ag NbS ^8S2£ Site 8321 iSllS ?23te bHtf *2| blX18S 100uQ«iOI8. 200uQci>,0|612| 
g?l2J 53« ?§°g Site eijgaAISXI. 

8^8 10. 
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^gJ8)a. SSS(31)0)I g^g(ng 018 Efe pi! OISJOI ES@ 4=2^3^(31-1) 3) Eaiag^(31-2)0I gasp. Be, X1l2^|0|ea = 

(36-D wi asioi ?)aa »s§e es=ss sed. gs &s ^. S ^ AI W£ ¥ g „ 0| a gg ba> xin^ioiEa^(35-i)8)¥a 
a^a iya^(3i-3)a ^^3^(31-3)21 * g^g aas(3i-i)(3i-2)AK>ioi atat aaafe xnoi3«(3i-4)oi aasa 
os2s, xiuEa (ona aoi. aas^»Hi' e& aBisaaora ess asas se« a^ia-a^aass aaa si^a^s^ 
s#8(3D#a i2^se<(3i-i)3) Eaa 3^(3i-2)o)i aais&haBt e& aasaaejg a^»oi #aaa^(39)g a^ao 01 
s^aQ^(39)8 ai2S)±a^t(38)a a^93a a¥a s^s)e« aaaa. oia a#s(3D#a ^2^3301-1) a Eaias^oi- 
2) #¥a ^oieaaaK32)wxi »i»sk>j s§ja(T 2 )g aaao. oiwah, a^a^¥#oii asa saaa^(39)g o^as xii25i^a^s 
(38)8 Ajztaoi ai»ia^«(37)2i sag Eamo) ana^a^«(37) a^a g¥S3a #¥oiia wms. a^xit xii2S)4 : «='i , ° 
(38a)aaaao. 

OSes. ai4Ea (d))a aoi. s^a m¥ * ess aHa^oii ^ 2 ^ /Ea iei S ^ m&s E ± =_ & s D | fe Sfe 3Sa a = IHX)SS 
aiaa ae&i2t»oi i2^a^(40)ji) Eaiaa^(4Ds aaea. 01 in, ^2^a^(4o)s assa pdeoh/h a ^ 21501° 
s)¥0)i noisa^oi assfcn ssa 3)ioiMtH^e)a(36-2)a a»s)oi sas)^ aioiaw^aaai- an §392, Eatiaa^(4De 
aaoi a^a=¥a x)ii§i^a=s(37)2) s^ae* aa&o. 

XH5E3 P))tH)A) X)l5Ea (Ofe ?!|S5AISj|a ai5gfg0)l 210)A), ^SSIXI S^OI SSSfc 2t B^|g eaib saoio. 

axi. xii5ta p))a aoi. ^^saxi^a 33011 tt^mm aaa *. s£Pieoo)a ess sea ^aisaast aaie^aqos 
01a Efe aa ^sa aoi'aaaRo^a aaaa. 01 *. 3 saoii ¥9S^g§a ^niaaaos Hng^8(33)g aa»3. 3 #¥oti 
g-^ois Efe ass ^hei^ses ai2s^s(34)a as&o. 
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D82S. HI5E2I (U)a »0|, HI233?3= DH@4{2i»0f fll2^0IEb)^&S!(36-2)S Sasm, Olg 0)43£ HUg^SS &|2fS)01 
HI13l|0|StH4Ef2!(35-2)g Sa&O. 01 EH. HI15^8S HI23i!0IMtt)4£)2!(35-2) S)¥3HI aE^ClO) B21 HSD^OI BX)g 3)X|fc 
Ell Olg gad £|E^ S)C). 0)3|A| HI1. HI23H0IEfcH4£)-2!(35-2)(36-2)g HI14S&IXI gDS50| BO. 

OSES. HI5E2I (0)2) ftOI, ESS S SSOII tt£l£gS)Bj- 5 A!Bje&2}9H| §)S)3|a gSf»H2£ 5! #8)0) 8213254(39)8 
SaSlO. Old AH, S)435¥0II Slfe 8213254(39)8 ae)32£ HI3)g) 9, S)435¥2| 8218254(39)8 0)43S 810) HI2a)4a5t 
(38)8 1318)01 HI1»±a^8(37)g ESAI2J0. DI^S E25¥£(38a)& 82)82)48 0)43£ 8)01 ARBS BH@£|2t8 
HI2S43588 Lf&ldiCI. 

dimes. HI5E2! it oi. 82132)4(39)21 a¥on 4£4/Eai2!a5 sag 3^ga« ^maa-ase ^sei 9. aetata 

HI23|IO|etH4a)2!(365-2)2| D¥S40IIAH SSE|0) £)435¥2| HI1a)4358(37)a 3^2!?3afe HI24H&IXI gDS5(42)g 

i«»o. 

HI6E2I PDOIIAH XHI6E2I (L))fe fi fflgOII (OS 2!)SSAIgX|2| m 2 £A|0)|£AH, HI13||0|g35(35-1)a JQI2XI 01 ^35(36-1 )S| B2 

ssnig! ai Hiia)4a5S(37)a i2S)4a5S(38a)°t ea ssmaoi b»3) stoi sasra, 42435(40) a Eai2ja5(4Da 
seiaoi SiED). a2aoisa3(3e-i)si &¥oii S2i82!4(39)g 3hxh8kx 424/EaiB sag 3*aaa sssss a 3 aoiega 

(43)01 ¥£0IO. HI33)I0|M35(43)8 S2ia254(39)aCHI HI 23)1 01 EH) 4 E)2! (36-2) Efe HI23)| 01^35(36-1)8 EgA|5|fc 

ss)8(t 3 )oi saaol &01 oig ssicx aass^ si saoio. oia 9221 e«§fiAi sxroiiAHfe 44MeHii4a s«2i gaaoi 
xii3E2i ?£2) aroi. m Jioisa^os-u si¥2j fflgss(3i-3)a □ gf^°s Hi33noisa5(43)oiie} gssxi ssiafe ¥g3# 

I0)g4(31-4)a ¥ ¥fiSW HI CHS 4 (3 1-4) (HI 0)810) «|tf S4(31-3)2| B1CHB01 S£S0l EBS 424S4(31-1 ) §y Eai2!SS(31- 

2) 0! s 21 a oi aio. 

HI6E2I PI) 1 HI6E2I (U)OflAH MAI ft ¥£2| 5«§fiAISS|fe 44 saxiAEM gsf»0|| SIOIA). HI 0)S 4 (31 -4)01 HI33II0IS 

35(43)01 218)0) HIW.S2S*. 2 Ha EM Oil AH 21 ¥gS¥?5 g0| 8)3)1 HlOlg 4= 2J.CK 

aa. Hi6Ea (3D a HI6E21 (ujoiiaj hiais o»g EA |§xig hissut &sg, hi4£2| phohah HI4E2I cud* dssio) asms. 

HI4E2I (3)) » HI4E2I (u)«l MAI 8 SSI &1& 9, HI4E2I (O)B3)l0IIA| HI23H0IS35(36-1)S 9, 8134*8 gg| 

mess 41=18)0) hi i3ii oi =(35-i )g saso. oin. &435¥2i Hns)4358(37)a »2»±a56(38)e ¥ e°i aate aioioii 
b»3) ke^ aaeo. 

C)go S , a 4E2| (a))B3)|0IIAH. OIB^gJAI, HI1, HI23H0ISa5(35-1)(36-1)2| S^BWI ±3¥JII2i OIS^S Dl^ag fl^fi *. OIS 

^gjsioi ±£^s«(3i-Da Eaieis^(3i-2)a ¥ ¥aawHio)g« (31-4) sj fflas5-(3i-3)s asiam. ois^a.o^ag mx&q. 

01 1. OIS^SJ 0)4321 £9 Oil tt)£)AH, HI3Hg§S g£g SSSHI SfS =^E 2iO. 

CfgES. HI4E2! (0))0|| OHAIB BJtf»M. 4243^(31-1) SI Eai2! S^(31-2)2| SStaS^S DHEHySISA) 5AI0U S)435¥2J 
SI4S5#(38)a g='¥S^S E#A|g]C). 0|*. S^g^^g 0)43S 8)0) E2@ HI2S)4a53g A)ai)^&SSM) HI1S)4a5Sg 
ESAIglQ. 

OSes. Hi4E°i mm otiAia b3«oiia). 424a5(40)a Eaie) a5(4U« saAisi^AH. Hi23iioisa5 a¥ » ssswi 
¥^a#Hioiss(3i-4)a gaafe s^oiie 4£4/Eaieja5sa§ ^^sae.yE^ sioi, Hi33noies=(43)g ««&q. 

01^21 B SAIIAHOIIAIfe ¥SS 2!j§fiAISXI » 3 HI3EagOII 55)8)0) gS3)2(£L), HI7E2) (3)) * HI7E2) (U)fc B afg2| 
aiSSAISfl % HISgfaei 3|*aj A)&)g gfAIS 2«§fiAISxl » JlSttVOI aiS& AIAIOIIB SS8)3I ¥16)0) 0)|A|5) g2£ » 
B0EOID. 

HI7E2I (31) g (L))2) ^01, 4|S)¥0II »aS(51)S 3)XI3, 3IIOIE§3^g 3HXH8)0I 31 SEfe &¥D|fea its IE i^2£ 

3) 101535(55-1) SJ 5)435(56)01 SaaO) 2i2. 3 a¥(HI 5^fi(T4)S 3)X|& aaiB 4(57)1 311X118)0) 42435(58) % ~" 

Eai&a5(59)oi gas ?4sah, Eaie)a5(59)s 3iioisa5(55-i)a sasas sason sae S435(56)a 31x13 

SIC). 

012) B US 21 3|#5j A)&g 2)§S H hAf g Q!jg SA | SX |g S | 3Sffe ^gg fs oga . 

ax). ^ai3i©(50) ¥1011 sas(5Ds a«e*. »as(5D *epib(50)2| ess aaaoii 3noigass}(52)g saso oioiah 

3)101=324(52)21 6t¥0|| &M#0\ SB S^ggg ^g=) * HS«|^8fOI 3ROISa^(5S-1)B! 3ll0ISm4EL)B(55-2)3) S)435(55)g 
S«ffD. 019. 3H0|e S =( 55 - 1 ) S 0)43S)01 »aS(51)(HI OlS^ojg ^A|8)01 »aS(51)(HI 4E4/EB|l2!g2j(51-1)(51-2)3) 

HI0ISS(51-4)a SH^SS(51-3)g S2)»D. 019. a¥CHI #^324(57)1 Kflfi C)g, 82.^214(57)011 4S4/Eai£JS^ 

a¥2i s§ja(T4)gg laAiija saioii s)4a5(55)a¥g tiAiao. oi9. s^ifi m¥ a ess a aaoi 424/2312135 sag 

S^ggg 9. JWSAiatWOI 42435(58)a E5||2!a5(59)§ S«BO. 0) n. E 312125(59)8 5)435(56)21 g)¥£) 

s^sie* saeo. 

b nasi ^ssAisxifc Bf4Eaixi4aoii sioah. hm3)iois35oi as^ao) bx)b sm'ss neoi esb^ ai23tioisa=3) 
g^ate sasoii aisHAHfe 3noiMaa42i ¥W3) ¥w^a 3a &s sag im aoi ah EsaoioiiAHa Eai2i as¥»2i azois 

2,^8)311 8)0) ¥Sa^i &4AI2JL). Eg), §)435¥«IAH a^¥0)| HI2S4358S *g ¥aAI3l?:i a°2£ ¥S5j£E DHS^4 
as»« g 4= SIP. 

ES) B g)S2! HiaSAISXIOO 2iO)A). 5)8 5S4ag A)g8)0) ^SSAISXIg A)gg ^ 2i3 012) QHgO) ¥^a«g 3|XI*= 
3!)§HA|§t|g XH|5fg * °iC). 
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(57) s?a an 
1. 

^4=3Ha Si 2}2tOtl *40H°| 4-^2! BfeiEgHAl^Eja #3| afsmgHXI^EIOII aS3fe ^4>3Ha St^S^S ^HlSfe 

2!|gSA|gX|0|| SICHA1, #31 Bt^egHJI^EI^ aa3iea. #31 S33ISh #011 g^Elfe »#ga. #31 £S# #0|| ggg^ 

JHoiMsaafa. #3i 3|ioi saa^g £§a qxioii gsao) #31 sseoii JNyg^g gasife ai^oi^s^a, #31 xnuioiMa^ 

#011 flXISIH, #31 J)I13)|0IS5!=2J SIBSC) as SIBS 3)XIE* t!#aO) #3| ftggSI °f*0)| Vgaf? IWSSjg 

§2iS)fe 123IIOISa^a, #31 U)2| #3| ¥gaf? 10)g2!a 2I*0)| Sgafe ±2^32" * EaiBS^a, gj\ J3|23ilOISS=a 

#31 auioisa^ » t§8 3iboi g#aa, #31 ±2±g2!a #31 saiaa^s t*Ai3ifcr sasanta. #3i ±2±%%m 
aasfe ^E^a^a #31 Eaiaa^oii aigt Eaiaa^g ?uisfe shshaisxi. 

H1B0II 2J0UH, #31 «H^|0|eaag a£iag(ITO)a fSESSIS S#S 201 *S°1 2SSHAISXI. 
S?3f 3. 

B1BM 2iO)A), #3| 1 2311 01 Ma 3 S V*D|fc(AI). 3S(Cr). ElEftotf BIAfOIE(TiSix) Efe S£l5Sfe'EIA)0IE(MoSix)a gfg S^ISS 
SSS 201 ■§£! SHgfiAISXI. 

»i2» sEfe, aiairoa 2ic»A). #31 s±a^s #31 hwsbxi^eisi Eaiaa^oi asss, #31 aa?i& qui s#s 3)ioisaaat #011 
#3i aiaoisassa as s§s aaa 11 sh&a^sa. #31 iisi±a^aa a^ a ¥ g2!i mma^m #31 raoisa^a sa 

SUM SSS a2»£S3Bfi ^blShfe 28 5|§E£ »{= aiSHAISXI. 

Jii4»oii 2io)/H. #31 an, i23iioisa^a ^a ?5i a#sss! 11. M2mom\n±Ei2is\ av g«s ai^ssixi §ga^°g sia 

#31 BttflBfltB AhOI Oil ¥2 #3| aiiSEIJI ggfa^a ggaffl. #31 »1»±a3Sa a#S#@ 12±M£IX| SliS-S 

^uisffe ^sbixi sum 3^ife 201 =sa ssssaisxi. 

S^S 6. 

BIBB SiOIA), #31 123||0|e a =g #31 fll 1 3)1 01 MS =31- ag S#2£ gAjgU, #31 BZtflBtt #011 41X181-01 #31 SfESISSI 

lyssa #31 ±s±/Eaia 33 aioioii ¥gan nasata sasiE* g#aa, #31 xraioisa^a #31 e^aamw 

B«HBB SSIOI #31 MI23U0IS a =0|| 3SS 12311 01 Mb) £^01 Oil BSafe ££3tl0IMa^S 3)X|fe 28 agog Wfc a(gHAIS». 
S?S7. 

1 6 SOU 210) AH. #31 ££3)|0IMa30l #31 ±2^a^ If #31 Eai2J2 = °j SaUHfifllS S#8 201 2-SSAISXI. 
S?»8. 

^^3«a si^ 2f2foii ^^3nsi xfls ^^a ^saxi^aa #3i hwssxi£eioi asafe ^^3no| si^a^e ?uisfb 

S!|§EA|#xlO)| SICHAH. §a3l»3), #3| ga3|ffl tt0 | S^Sa. #31 ff## #0)1 f!#S|fe 3||OIMaaata. #31 

3iioieaaet3 ^ixioii efAiE3j ggs s#ao) #3i satcHi xh^s^ii §°jsfe 3iioiMa^a, #3i ssta »«0I 
saafe ai saias^a, #31 s^soii ^xisia. #31 ^E^s^a #31 igg« aw a #31 Eaias^a #31 jH«g™ 

aioioii saafe v^a# awaaia. #3i 3tioisa^a 3ieoii s#aa. #31 ^a^s^a saias^s E£Ai?ife 
s^aa^a. #3i ^e^s«oii aaat ^s^a^a #31 Eaias^oii asat saiaa^a, #3i awsaxiiaai saiaa^oii 
aaaa. #3i 3iioigaaat #011 #31 3iioiga^a sss ggg fe a^a=s s»»oi oi^oxite b^ssaibxi. 

S?S 9. 

^afegHD^H^ 5fia = ¥ g ^blSlfe °!!3SAISXia BS»«0|| 5i0)Ai. 

D aa3ie 3011 ^ebsb sisb «. E#a s^sn §«sife &3ii, 

2) #31 s#s a ess #31 bhpib a a on naa^a usasa i2Ease »ais simtnt 3311a 

3) #31 B2ESBB AffiAiatWOI B13|0|SS^j» #3| 113||OISS^OI| a§a& aiJIIOIBWiaaB S«S)fe B31ia 

4) #31 Bisasa Aia^^sioi #31 luioisa^oi M*a3ma. fi#soii aaa-s sasife i23iioisa^a #31 i23)iois 
a^oii a#afe »i23iioiMiniaeia s«s)fe B3iia, 

5) #31 BI^IOISa^B 0)±3S #31 S^^OII OlS^gJ Efe OlSESSIOI #31 H3||0|Sa^a a^g^OII 6H©»fe #31 s«# 
¥B« ^E^S^ SJ Eaia^^S S#8)2, #31 xH^aeja « 3 | i2 ^ a « H ^, E a|o,g« ^qioii ¥san §asi^ 

B3ia. 

7) 3is aaofl a xi i2aaafs mzmt: emia. 

7) #3i ni2aa^ » #3i naaata Aia^^sioi #31 s#s°i ^s^a^ * Eaiasais esaoi^ ssisss issife 
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Eaieia^i sssife &jia s*»oi owomt ^ssAi&xia «isgia. 

10. 

wi9»o« aoiAi. D03)ioiiAj, &;>i fists bias &i£ies sm:>is gafaeos si§s *. HxiBi m\n oiyasfoi aaaa*. 
s^s ii. 

SI990H 210] Ai. £31 «I1E2S£ tf»B!»(ITO)a ¥3Eagg£ SaSffc 21 *§og 8H = ™ aS A|§x| IIIS&S. 
12. 

HI9SCHI S101AH, »I2£S»S 8T*0lfe(AI}. 3«(Cr). EIEfte&£IAK>IE(TiSix), SBISaaaiAK)IE(MoSix) Efe E¥S£! 
££IS(doped polySi) S°J ESSif JftUS a«»fe 2§ f§2£ Shfe °«§!2AISx| H£»B. 

a?» 13. 

»I9S0« 2iCH/M , 6t3| Sfi5i=¥0ilfe S^l »l2ESg31 3H1ESS2I 81 ¥« &HAI3lfe B3||2f. 6PI £S#°1 6P| £2^g« £ 

£Pi Eaiaia^s aaaim, a?i Eaga^oi tea aiEaaoi assfe e*a saaoi oi^ouite ^seaisxisi aisgjs. 
s^a u. 

«9Soii 2it>i ah . »i3Ease ai^bh- aaoi/4, am ^ioi s m ^aj-ei on a:?i a2flgma moicwi ¥2 gaga aot a?i 
»ioie W ^sieis ai^san s^a^°s ste »i2^£&ixi gga^s aaat eaa s»ttt aoi sisei ^shai&xisi »2»h. 

15. 

H980H 2iCH A1. g?| *il2?IIOISa^l g?| SI1?llO|es^a 8819 S#2£ 83*01 AWI »S#0|| fflgS^S 89*2. £3| 828801 

soil £3i ni3Eass MHAi^aa. a^i aiaoiaui^aeioii aasiH saaoi «3i assoii aw¥« 5§g«§ ssjsffe 
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